December 11, 1957.

The Editors

The Jowrnal of Blological Chemistry
Yale University

Hew Haven, Commecticut

Gentlewen:

I have examined with consideredble care your letter of December §
regarding the tvo papers on the Entymetic Synthesis of PNA, submitted by
ny collesgues and myself. As always, I am grateful for suggestions and
criticisms and, as you will note, have incorporated these in the manuscript.
There are, however, several points raised in youwr letter vhich in wy Jjudgment
are not well founded and if accepted would damage the presentation, I have
made & copy of your letter for your use with this letter in order to
facilitate reference by mubers to the points discussed.below:

1. You require that, in crder to qualify for the designation of
INA, our product be a "polymer of very high molecular weight and viscosity’
(your letter, page 2). You bave apparently overlooked our statement on
page 13, line 5, paper II, that "the sedimentation characteristics of the
DMA produced vere found in preliminary studies to be similar to those of the
calf thymus DEA". We had alse dsmonstrated by ultracentrifugal and visco-
metric studies that the enzymetically synthesized product has all the
characteristics of the long, rigid molecules in standard preparstions of
DA isclated from natural sources. This additional informeation has now
been added to this section of the discusaion. These studies vwill be
reported in detail in the near futwre. I firmly believe that within the
limits of cwxrent sclentific usage, ve are Justified in considering the
product of our ensymatic reaction to be IHA.

2. In your pencilled cosment on page 2, psper I, you seem to
want to reserve the term INA for material of proven biologic specificity.
Obviocusly this would limit the use of the term to a fev reports on "trans-
forming factor”, and the REditorial Boerd would then have to introduce a new
term to cover the vast literature on IMA in vhich INMA is described and
studied physically and chemically with no reference to bialoglc activity.

3. You gquastion vhy 72 phage IHA has not been used as a "priwer’
in this investigation. You have failed to notice a statement regarding
this on line 1, pege 13, paper II. PFor your interest, we have carried out
investigations on this point over the past year vhich are as yet incomplete,
but have led to the tentative conclusion that IMA isolated from a variety
of natural sources is indeed & primer in our enzywe system provided the DNA
is highly polymerized. Our anslyses of the base ratios of the synthetic
product indicate that there is a relationship between the primer and the
enzymatic product, but these results must be extended before they varrant
publication. It would indeed be interesting to see what a nucleic acid not
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containing deoxycytidylic scid might do, or plant DNA. A variety of inter-

esting possibilities suggest themselves but these papers do not mark the end
of owr wvork on DNA syntheais, and we state on page 11, paperII,tM"direct
procf of the precise functions of DBA sceovvcecnansee 18 be sought.” As

for RHA, 1t 1s explicitly stated in owr previous publication (see reference

7, paper 1) that RNA does not act as a priwer.

4k, Regarding the description of the pericdate treatment of ATP,
we have intended this section to provide sufficient information to permit
the reader ¢{o prepare AdATP essentially free of ATP, and I bellieve this
section is sdequately described and documented for this purpose. It is not
our intention here to study the detaliled chemistry of this reaction.

5. You request condensation of the paragraph descriding DNeases.
I believe you fail to appreciate the critical importance of recognizing the
Wedmrﬂd&ﬁi&t%mﬁdm&t&ﬂg%mﬂdmw
ther in order to obtain net DHA synthesis, and to study the kinetics and
details of the reaction mechanism.

6. You recosmend omission of the paragraph on the preparation of
P32.1abeled phage IHA. To my kmowledge this is a currenmtly useful descrip-
tion on how to prepare such materisl. ¥e make no claim for its originality
(references are given to the literature on which the procedure is based).
However, people in this departwent and other institutions with good knowledge
of phage technigues have found these details most helpful in getting good
yields of this substance, If the Editors believe that this informetion is
superflucus, despite this comment, I will agree to the omission of this
section.

T+ 1 regard this comment as insulting. It is unique in my ex-
perience as an editor and author. I can hardly believe that a wember of the
Editorial Board would agree 4o the commmication of such insulting and
destructive criticisx.

8. Yoyquestion the validity of regarding the incorporation of

lebeled inorganic pyrophosphate into deoxynuclecside triphosphstes as a
basis for reversal of the synthetic reaction. I would point cut, as stated
in the paper, thet this reaction is completely dependent on the presence of

wolecular-veight DHA, that is proceeds at a rate comparable to that of
ERe synthetic m’é , 8nd That inorgsmic pyrophosphate inhibits the synthetic
reaction to an extent predicted by its incorporstion into the triphosphates.
Ve have not sald anyvhere that smell fregments can be pyrophosphorylyzed, but
have speculated that the addition of single or short muns of nucleotides
wnder ¢ of "abortive’ chain formation does lead to pyorphosphory-
lyeis vhile polymerized IMA is pyrophosphorolyzed to only & limited extent.
We agree that this section wes not cleaerly stated; it has been restated and
largely omitted. I would be eager to entetain plausidble alternative inter-
pretations.
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9. The pencilled coument on page 2, Paper I, asks alsc "vhat
properties are described in the previous paper’? These published papers
have clearly stated that the product hes chemical properties exhibited by
native INA under ackd and alkaline conditions, has the samwe susceptibility
to the action of pencreatic Ifiase, and that the sediwentation characteristics
vere not dist shable frowm those isolated frow calf thywus INA (Fed.
Proc., 16: 153 (1957); reference 7 in paper I). The study of the blologle
activity of sawples of DHA 1s a subject which is under investigationm.

10. The enzyme achiviiy bas been purified cover 4,000-f0ld. There
has been no indication of seperstion of activities over this k,000-fold range.
It would be misleading to inject any indication that ve suspect the existence
of more than one enzywe et this point. I believe it is iwplicit in any
intelligent understanding that no enzyme, no matter how many times recrystal-
lized, 1s solely responsidle for the resction it is said to catalyze.

11l. Yowr compent that resistance to 5'-nucleotidase 1s not a proef
of structure is quite irrelevant to this parasgraph. An assay wes developed
for an enzywe activity vhich wade 8 5'-deoxynuclectide insensitive to
5 -puclectidase. We found that the only sigaificant reaction, evem with
arude preparations, was the conversion of sush nuclectides to the 4i. and
triphosphates. This assay, therefore, served as s useful way to purify this
enzyma(s) from extracts of £. coli.

12. The use of the term "polymerase”, as stated in Paper I (pege 3,
line 1) "is for ease of referemce in these reports’ and is alvays contained
within quotation marks. We have alvays been reluctantuko neme an enzyme
until fuller knowledge of its activities was avallable. The Editors have
not suggested another term, and for lack of & better one we choose to call
this enzyme tentatively by this name.

13, The activity refexved to as Ilase B is measured by the release
of acid-soluble fragments from DHA. It can be clearly distinguished from
Diase A by its activity at high pH as desoribed on puge 21. These serologic
experivents carried out with the close cooperation of & distinguished
{imsamelogist,/Ve have had further consultation with himw in the light of your
eriticism. Considerable work has been condensed into a few lines in order
to establish the point that imm ¢ a8 well as fractionation procedures
have indicated the existence & two discrete nucleases. In eddition,
the fmmunologic data provide evidence for the existence of two nuclesses
within the Iliase B group. The fsportance of this information has been
stressed in paragraph 5 above. It is our feeling that it would be difficult
to go into any greater detail without waking this secticn urmanagesbly long.

1%, I cbject to the arbitrary mature of this comment. I will
concede that the first paragraph can be omitted without harm as far as many
biologically oriented readers of the Journal are coneerned, it it is essential
for a majority of the readers. However, if you disagree, I would be willing
to cmit the first paragraph.

15. You have missed the point of this arguxent. We are speaking
cnly sbout deoxyuridine 5'.-phosphate. We have said nothing about other
unnatural” pyrimidines or the presence or absence of kinsses for them.
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16. The designations of AATP, 4CTP, and 4GTP are certainly accept-
able. Although I have nov included the sbbreviation of 4ITP, I think it is
very confusing.

17. References have been provided as you requested except for
streptomycin, vhich was not used as a nucleic acid precipitant. It was used
for empiric reasons to fractiomate proteins.

18. I agree that Figure 2 of Paper II is unnecessary for pecple in
this field of work. However, I doubt whether wore than a fev of the
veaders would find this figure superflucus. However, I am willing to coan-
cede this point 1f you insist.

In view of the two menths'delay already suffered by these manuscripts,
I would grestly appreciste a prompt decision.

Sincerely yours,

AKX MeK Arthur Kornberg.

Enals.



